insoluble amyloid and tau deposition are present, the temporal or causal relationship between the cascade of amyloid deposition or tau aggregation and the relationship of both of these processes to cell death and dysfunction remain as gaping holes in our understanding. 
between extracellular signals and the cytoskeleton and phorylation followed by its subsequent insolubility and aggregation, no clear neurofibrillary pathology as evithus could lead to cell dysfunction and death via a number of different pathways. Additionally, Cruz et al. demdenced by light microscopy, thioflavin-S, or silver staining was seen at 12 to 16 weeks. However, by 27 weeks onstrate that tau is hyperphosphorylated on sites that are not known cdk5 targets and that two other known of cdk5 induction, neurofibrillary-like pathology was abundantly visible on light and electron microscopy in tau kinases may be activated, suggesting that at least some of the effects of p25 overactivation are indirect. the cerebral cortex and hippocampus. The ultrastructural characteristics of these NFTs and their periodicity Whether this indirect effect occurs through activation of other kinases, by downregulation of phosphatases, have not been characterized, so whether they are orthologous to straight filaments or PHF observed in huor somehow by altering the affinity of peptidyl-prolyl isomerases for tau (favoring a conformation not permisman FTD or AD is unknown. The interpretation of filament ultrastructure is also complicated by differences sive for tau dephosphorylation) are important issues that now need to be addressed. Nevertheless, it is becoming in tau isoforms between mice and humans, which could lead to different filament morphologies. However, the clear that direct or indirect tau hyperphosphorylation via at least two proline-directed kinases can accelerate phosphorylation pattern, insolubility, and light microscopic appearance described by Cruz et al. are consisor cause neurodegeneration and NFT formation. The importance of dephosphorylation in tauopathy is tent with these deposits being typical NFTs, and their distribution correlates with the regional pattern of cdk5 highlighted by the ability of the phosphorylation-dependent prolyl isomerase, Pin1, to provide relative protecactivation. In the future, it will be important to determine filament ultrastructure and the relationship between betion from age-dependent neurodegeneration (Liou et al., 2003). Pin1 recognizes specific phosphorylated serine havioral abnormalities and the timing and topology of neuronal loss and NFT appearance.
or threonine residues in tau that are followed by proline residues and catalyzes a critical conformational change Why this model of cdk5 activation produces striking neurodegeneration and NFT formation, and previous that allows dephosphorylation at these residues to occur. Pin1 expression is inversely correlated with markers models did not, is not known. that increase amyloid deposition, such as ApoE isoforms, oxidative stress, etc., also induce tau aggregation could be upstream of GSK-3␤, serving to prime tau at key epitopes that modulate tau's affinity for microtuor hyperphosphorylation, and the two aggregation pathways are initiated concurrently for AD, or alone, as would bules. This hypothesis can be tested in vivo, since the detrimental effects of GSK-3␤ should be attenuated on be the case in FTD. One of the most constant features of AD and FTD a background of conditional cdk5 inactivation. Furthermore, specific kinase inhibitors can be tested to assess are their distinct clinical presentations, which reflect the distinct early regional pathology in these disorders. We their ability to modulate the pathology observed in animals with mutant tau transgenes to test the primacy of have speculated that this regional vulnerability in FTD may have a developmental component that alters neuparticular kinase or phosphatase pathways. Of course, all of these mechanisms being studied in animal models ronal patterning or phenotype generation in a manner that would render that region more susceptible to the need to be considered from the perspective of their potential overlap with the pathological alterations oblater insults of aging (Geschwind and Miller, 2001) . Genes with a dual role in patterning and neurodegeneraserved in human subjects (e.g., Patrick et al., 1999; Liou et al., 2003).
tion could contribute to the focal nature of these disorders, and both cdk5 and GSK3 have important roles in Tau, Amyloid, and Regional Vulnerability Finally, it is necessary to consider tau phosphorylation CNS patterning and development outside of their role as tau kinases (Anderton et al., 2000) . in the context of two issues that seem central to our
